Effect of diltiazem and dantrolene on the contractility of isolated malignant hyperpyrexia-susceptible porcine skeletal muscle.
Diltiazem inhibited and antagonized the abnormal contractures induced by halothane, caffeine and potassium chloride in isolated skeletal muscle from pigs susceptible to malignant hyperpyrexia (MHS). Contractile responses to caffeine and electrical stimulation also were suppressed by diltiazem in control tissue. Similar effects were obtained in the presence of dantrolene. In both MHS and control preparations, diltiazem antagonized caffeine-induced contractures in the presence of maximal effective concentrations of dantrolene, and the converse was true also. In MHS and control preparations detubulated by glycerol, diltiazem did not inhibit or antagonize caffeine-induced contractures while dantrolene did. Diltiazem seems to modify contractile responses at the level of the transverse tubule membrane by inhibiting the inward flow of extracellular Ca2+, while dantrolene inhibits Ca2+ release directly from the sarcoplasmic reticulum. Ca2+ influx through transverse tubules may be important in the aetiology of the MH syndrome.